Oocyte-sperm interaction in the course of IVF: a scanning electron microscopy analysis.
Interaction between the spermatozoon and the zona pellucida during the first steps of fertilization was analysed on approximately 500 polyploid and unfertilized IVF oocytes by scanning electron microscopy (SEM). Oocytes demonstrate high inter- and intra-individual variations in size and morphology which do not correlate either with the maturity of the oocytes or with the age of the women. During gamete interaction, corona radiata cells are widely dispersed around the zona but are still in contact with it through cytoplasmic filaments. Channels between granulosa cells guide spermatozoa towards the zona. In the course of fertilization, different types of attachment of the spermatozoon to the oocyte occur. Most commonly, a flat, tangential attachment of the sperm head to the surface of the zona appears, which is then followed by intrusion into the zona in precisely this horizontal position. However, vertical binding with penetration by the tip of the head first also occurs. In oocytes where large, cluster-like numbers of bound spermatozoa are visible, vertical binding and penetration is the most usual position. In the process of gamete interaction, both spermatozoa and zona pellucida are actively involved. Spermatozoa, including their tails, which are attached to the zona, are overgrown by filaments of zona material. These filaments of the zona are made of granules, which are the basic components of zona material. After the removal of the zona pellucida by laser, the oolemma becomes visible. It is covered by microvilli of highly variable numbers. Between these microvilli, cortical granules are evident, and appear even before sperm penetration.